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DETAILED ACTION 

Response to Amendment 

In view of Applicants' amendment to the claim, the objection to claim 30 has 
been withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Deboer et al. (U.S. Patent No. 6,365,453) in view of Gonzalez (U.S. Patent No. 
5,693,971). 

In re claim 1 , Deboer et al. discloses a semiconductor memory device 
comprising: 

a semiconductor substrate (12); 

a first interlayer insulating layer (34) formed on the semiconductor substrate; 
a plurality of first conductive layers (49') spaced apart from each other on the first 
interlayer insulating layer; 

a second interlayer insulating layer (64') formed on the plurality of first conductive 

layers; 
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a second conductive layer (7.3') on the second interlayer insulating layer; and 

a plurality of connecting devices (22, 39, 41, 51 \ 71') formed on the first and 
second interlayer insulating layers, the plurality of connecting devices for connecting the 
first and second conductive layer, 

wherein the connecting devices each include at least one plug (41, 51 ') 
extending from the semiconductor substrate to the lower portion of the second 
insulating layer and a pad (IV) formed in the upper portion of the second insulating 
layer for connecting the at least one plug (41 , 51 ') and one of the second conductive 
layers (73'), and wherein the pad has an upper width such that the pad connected to the 
second conductive layer does not contact another conductive layer on the second 
insulating film to prevent a short circuit therebetween, wherein the pad having an upper 
width is directly formed on the at least one plug, wherein the lower width of the pad is 
less than the upper width of the at least one plug, wherein the pad has an upper surface 
an the one of the second conductive layer overlies the upper surface of the pad (see 
Figure 14, column 8, lines 47-57). 

The examiner notes that the plug (71') of Deboer et al. is being considered a pad 
since the applicant has not defined a pad beyond a via filled with a conductive material 
(see specification, page 8, line 10-12 in conjunction with Figures 3A and 3B). The 
examiner notes that a plug is a via filled with a conductive material. 

Deboer et al. discloses a cross section of a memory array, and therefore, does 
not disclose a plurality of second conductive layers (bitlines) spaced apart from each 
other on the second interlayer insulating layer. Gonzalez discloses a plurality of second 
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conductive layers (bitlines, 24A-24 C) spaced apart from each other on the second 
interiayer insulating layer, wherein a pad has an upper width such that the pad 
connected to one of the second conductive layers does not contact another one of the 
second conductive layers to prevent a short circuit therebetween (see Figure 1-3, and 
column 3, line 58 through column 4, line 5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a plurality of bitlines 
in the device of Deboer et al. since it allows for more devices to be formed upon a 
wafer, and thus, a highly integrated and dense array. 

In re claims 2-4, Deboer et al. does not specifically state that the height of the at 
least one plug is greater than twice the height of the pad; that the height of the another 
plug is 30-50% of the height of the at least one plug; or that the height of the at least 
one pad is no greater than the height of the another plug in the second embodiment 
disclosed in Figures 9-14. However, Deboer et al. does teach dimensions for the first 
embodiment disclosed in Figures 1-8. In the second embodiment of Figures 9-14, the 
at least one plug (41 ,51') has a height corresponding to the combined thickness of 
layers 44 and 55 of the first embodiment, which is (0.8-2.0 urn) + (0.8-2.0 urn) or 1 .6-4.0 
urn (see column 5, lines 1-5 and column 5, lines 55-58); the pad (71') has a height 
corresponding to the thickness of layer 64 of the first embodiment, which is 0.2-0.6 urn 
(see column 6, lines 56-60); and the another plug (39) has a height corresponding to the 
thickness of layer 34 of the first embodiment, which is 0.2-0.8 urn (see column 4, lines 
37-40). The above relative dimensions result in the device wherein the height of the at 



Application/Control Number: 10/091,102 Page 5 

Art Unit: 2812 

least one plug (41, 51') is greater than twice the height of the pad (7V), wherein the 
connecting devices further comprise another plug (39) for connecting one of the first 
conductive layers and the semiconductor substrate, and the height of the another plug 
is 30-50% of the height of the at least one plug (41 , 51 ') and wherein the height of the at 
least one pad (71 ') is no greater than the height of the another plug (39). In the 
absence of any further teaching by Deboer et al, one of ordinary skill in the art would 
have found it obvious to form the second embodiment of Figures 9-14 with the same 
dimensions as the first embodiment of Figures 1-8 in order to maintain similar device 
characteristics without requiring further experimentation. 

In re claim 30, Deboer et al. discloses a semiconductor device comprising: 
a semiconductor substrate (12); 

a first interlayer insulating layer (34) formed on the semiconductor substrate, the 
first interlayer insulating layer having a plug (41 , 51 ') electrically connected to the 
semiconductor substrate; 

a second interlayer insulating layer (64) formed on the first interlayer insulating 
layer; and 

a patterned conductive layer (73') on the second interlayer insulating layer; 

wherein the second interlayer insulating layer has a connection pad (71') formed 
thereon, the pad disposed between the plug and the patterned conductive layer to 
electrically connect the plug and one of the patterned conductive layer; 
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wherein the pad has an upper width such that the pad connected to one of the 
patterned conductive layers does not contact another conductive layer on the second 
interlayer insulating film to prevent an electrical short between conductive layers (see 
column 8, lines 47-57); and 

wherein the pad having an upper width is directly formed on the plug, wherein the 
lower width of the pad is less than the upper width of the plug, wherein the pad has an 
upper surface and the patterned conductive layer overlies the upper surface of the pad 
(see Figure 14). 

The examiner notes that the plug (71') of Deboer et al. is being considered a pad 
since the applicant has not defined a pad beyond a via filled with a conductive material 
(see specification, page 8, line 10-12 in conjunction with Figures 3A and 3B). The 
examiner notes that a plug is a via filled with a conductive material. 

Deboer et al. discloses a cross section of a memory array, and therefore, does 
not disclose a plurality of second conductive layers (bitlines) spaced apart from each 
other on the second interlayer insulating layer. Gonzalez discloses a plurality of second 
conductive layers (bitlines, 24A-24 C) spaced apart from each other on the second 
interlayer insulating layer, wherein a pad has an upper width such that the pad 
connected to one of the second conductive layers does not contact another one of the 
second conductive layers to prevent a short circuit therebetween (see Figure 1-3, and 
column 3, line 58 through column 4, line 5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have a plurality of bitlines 
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in the device of Deboer et al. since it allows for more devices to be formed upon a 
wafer, and thus, a highly integrated and dense array. 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deboer et al. (U.S. Patent No. 6,365,453) and Gonzalez (U.S. Patent No. 5,693,971 ) 
in view of Wolf et al. (Silicon Processing for the VLSI Era, Volume 3- The Submicron 
MOSFET, pages 288-289). 

Deboer et al. and Gonzalez disclose the device as claimed and rejected above, 
including forming a transistor to control the electrical connection between the plug and 
the at least one plug, but do not disclose the dopant of the device. Thus, Deboer et al. 
and Gonzalez do not disclose the device wherein the connecting devices further 
comprise NMOS transistors which control the electrical connection between the another 
plug and the at least one plug. 

Wolf et al. discloses a NMOS transistor. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made utilize an NMOS transistor for 
the transistor of Deboer et al., since as Wolf et al. teaches NMOS transistors have a 
greater drive current and speed than PMOS transistors. 

Response to Arguments 

Applicants argue that if element 49' and element 73' were combined as 
suggested by the examiner then the resulting device would not be operable. The 
examiner notes that that items 49' and 73' were not combined, instead they are in a 
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single disclosure. Further, the examiner notes that 49' and 73' are connected by the 
gate transistor, the source/drain of the gate, and the conductive plugs as seen in Figure 
14. 

Further, Applicants argue that element 71 ' is formed simultaneously with bit line 
73', there is not upper surface of the pad (71'). The examiner notes that it is clear that 
while 71 1 and 73' may be formed sequentially one right after the other, without 
interruption, 71' must be formed prior to 73' as seen by the elevation difference between 
the layers. Further, the examiner notes that a single layer may be considered more 
than one layer of the same material. The examiner considers the top portion of 71 ' to 
be the upper surface of pad. It is clear that the second conductive layer (73') overlies 
the top portion of the pad (71'). 

Allowable Subject Matter 

Claims 7-15 are allowed for the reasons set forth in the Final Rejection sent 
August 14, 2003. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should / 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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